Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 10-294432 
(43)Date of publication of application : 04.11.1998 



(51)Int.CI. 




HOIL 27/10 
HOIL 27/04 
HOIL 21/822 
HOIL 27/108 
HOIL 21/8242 
HOIL 21/8247 
HOIL 29/788 
HOIL 29/792 




(21)Application number 


: 09-103457 


(71)Applicant 


SONY CORP 


(22)Date of filing : 


21.04.1997 


(72)Inventor : 


CHRISTIAN GOODREHBEN 



(54) FERROELECTRIC CAPACITOR, FERROELECTRIC NONVOLATILE STORAGE DEVICE, AND 
FERROELECTRIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ferroelectric capacitor, a 
ferroelectric nonvolatile storage device, and a ferroelectric device 
which can prevent the reaction and/or diffusion between a 
ferroelectric film and an Si substrate, metallic film, or electrode at 
the time of laminating the ferroelectric film on the Si substrate, 
metallic film, or electrode or the metallic film or electrode on the 
ferroelectric film. 

SOLUTION: At the time of laminating a ferroelectric film of, for 
example, SrBi2Ta209 an (SBT) film 3 and a metallic film, such as g 
the Pt film 5 upon an Si substrate 1 in a ferroelectric nonvolatile 
memory, reaction and/or diffusion preventing films composed of 
the fluoride of one or more kinds of alkaline earth metal elements 
selected out of a group composed of Ca, Sr, and Ba, for example, 
CaF2 films 2 and 4 are respectively provided between the Si 
substrate 1 and SBT film 3 and between the SBT film 3 and Pt film 
5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ferroelectric capacitor characterized by to prepare the reaction and/or the diffusion prevention 
film which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the 
group which becomes either [ at least ] between the above-mentioned semi-conductor base and the above- 
mentioned ferroelectric film or between the above-mentioned ferroelectric film and the above-mentioned 
electrode from calcium, strontium, and barium in the ferroelectric capacitor of the structure which sandwiched 
the ferroelectric film between the semi-conductor base and the electrode. 

[Claim 2] The above-mentioned semi-conductor base is a ferroelectric capacitor according to claim 1 
characterized by being a silicon base. 

[Claim 3] The thickness of the above-mentioned reaction and/or the diffusion prevention film is a ferroelectric 
capacitor according to claim 1 characterized by being 5-50nm. 

[Claim 4] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film, SrF2 film, or 
BaF2 Ferroelectric capacitor according to claim 1 characterized by being the film. 

[Claim 5] In the ferroelectric capacitor of the structure which sandwiched the ferroelectric film between the 1st 
electrode and the 2nd electrode Between the 1st electrode of the above, and the above-mentioned ferroelectric 
film, or to either [ at least ] between the above-mentioned ferroelectric film and the 2nd electrode of the above 
The ferroelectric capacitor characterized by preparing the reaction and/or diffusion prevention film which 
consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group which 
consists of calcium, strontium, and barium. 

[Claim 6] The thickness of the above-mentioned reaction and/or the diffusion prevention film is a ferroelectric 
capacitor according to claim 5 characterized by being 5-50nm. 

[Claim 7] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film, SrF2 film, or 
BaF2 Ferroelectric capacitor according to claim 5 characterized by being the film. 

[Claim 8] The semi-conductor base of the 1st conductivity type, the ferroelectric film on the above-mentioned 
semi-conductor base, and the gate electrode on the above-mentioned ferroelectric film. In the ferroelectric 
nonvolatile storage which has the source field and drain field of the 2nd conductivity type which were prepared 
into the above-mentioned semi-conductor base in the part of the both sides of the above-mentioned gate 
electrode Between the above-mentioned semi-conductor base and the above-mentioned ferroelectric film or to 
either [ at least ] between the above-mentioned ferroelectric film and the above-mentioned gate electrode The 
ferroelectric nonvolatile storage characterized by preparing the reaction and/or diffusion prevention film which 
consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group which 
consists of calcium, strontium, and barium. 

[Claim 9] The above-mentioned semi-conductor base is a ferroelectric nonvolatile storage according to claim 8 
characterized by being a silicon base. 

[Claim 10] The thickness of the above-mentioned reaction and/or the diffusion prevention film is a ferroelectric 
nonvolatile storage according to claim 8 characterized by being 5-50nm- 

[Claim 11] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or BaF2 Ferroelectric nonvolatile storage according to claim 8 characterized by being the film. 
[Claim 12] It has the memory cell which consists of a ferroelectric capacitor of the structure which sandwiched 
the ferroelectric film between the MIS mold field-effect transistor for a drive, and the 1st electrode and the 2nd 
electrode. The gate electrode of the above-mentioned MIS mold field-effect transistor is connected with a word 
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line. The source field of the ab^^mentioned MIS mold field-effect transi^^^s connected with a bit line. In 
the ferroelectric nonvolatile storage with which the drain field of the above-mentioned MIS mold field-effect 
transistor is connected with the 1st electrode of the above of the above-mentioned capacitor, and the 2nd 
electrode of the above of the above-mentioned capacitor is set as the predetermined reference potential Between 
the 1st electrode of the above of the above-mentioned capacitor, and the above-mentioned ferroelectric film, or 
to either [ at least ] between the above-mentioned ferroelectric film and the 2nd electrode of the above The 
ferroelectric nonvolatile storage characterized by preparing the reaction and/or diffusion prevention film which 
consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group which 
consists of calcium, strontium, and barium. 

[Claim 13] The thickness of the above-mentioned reaction and/or the diffusion prevention film is a ferroelectric 
nonvolatile storage according to claim 12 characterized by being 5-50nm. 

[Claim 14] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or BaF2 Ferroelectric nonvolatile storage according to claim 12 characterized by being the film. 
[Claim 15] Ferroelectric equipment characterized by preparing the reaction and/or diffusion prevention film 
which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group 
which consists of calcium, strontium, and barium between the above-mentioned silicon base and the above- 
mentioned ferroelectric film in the ferroelectric equipment which has a silicon base and the ferroelectric film on 
the above-mentioned silicon base. 

[Claim 16] The thickness of the above-mentioned reaction and/or the diffusion prevention film is ferroelectric 
equipment according to claim 15 characterized by being 5-50nm. 

[Claim 17] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or B3F2 Ferroelectric equipment according to claim 15 characterized by being the film. 
[Claim 18] In the ferroelectric equipment which has a silicon base, the ferroelectric film on the above- 
mentioned silicon base, and a metal membrane on the above-mentioned ferroelectric film Between the above- 
mentioned silicon base and the above-mentioned ferroelectric film or to either [ at least ] between the above- 
mentioned ferroelectric film and the above-mentioned metal membrane Ferroelectric equipment characterized 
by preparing the reaction and/or diffusion prevention film which consist of a fluoride of at least one or more 
kinds of alkaline-earth-metal elements chosen from the group which consists of calcium, strontium, and barium. 



[Claim 19] The thickness of the above-mentioned reaction and/or the diffusion prevention film is ferroelectric 
equipment according to claim 18 characterized by being 5-50nm, 

[Claim 20] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or BaF2 Ferroelectric equipment according to claim 18 characterized by being the film. 
[Claim 21] Ferroelectric equipment characterized by preparing the reaction and/or diffusion prevention film 
which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group 
which consists of calcium, strontium, and barium between the above-mentioned metal membrane and the 
above-mentioned ferroelectric film in the ferroelectric equipment which has a metal membrane and the 
ferroelectric film on the above-mentioned metal membrane. 

[Claim 22] The thickness of the above-mentioned reaction and/or the diffusion prevention film is ferroelectric 
equipment according to claim 21 characterized by being 5-50nm. 

[Claim 23] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or BaF2 Ferroelectric equipment according to claim 21 characterized by being the film. 
[Claim 24] Ferroelectric equipment characterized by preparing the reaction and/or diffusion prevention film 
which consist of a fluoride of at least one or more kinds of alkaline-earth -metal elements chosen from the group 
which consists of calcium, strontium, and barium between the above-mentioned ferroelectric film and the 
above-mentioned metal membrane in the ferroelectric equipment which has the ferroelectric film and a metal 
membrane on the above-mentioned ferroelectric film. 

[Claim 25] The thickness of the above-mentioned reaction and/or the diffusion prevention film is ferroelectric 
equipment according to claim 24 characterized by being 5-50nm. 

[Claim 26] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or BaF2 Ferroelectric equipment according to claim 24 characterized by being the film. 
[Claim 27] In the ferroelectric equipment which has the 1st metal membrane, the ferroelectric film on the metal 
membrane of the above 1st, and the 2nd metal membrane on the above-mentioned ferroelectric film Between 
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the 1st metal membrane of the auove, and the above-mentioned ferroelectri^Hm, or to either [ at least ] 
between the above-mentioned ferroelectric film and the 2nd metal membrane of the above Ferroelectric 
equipment characterized by preparing the reaction and/or diffusion prevention film which consist of a fluoride 
of at least one or more kinds of alkaline-earth-metal elements chosen from the group which consists of calcium, 
strontium, and barium. 

[Claim 28] The thickness of the above-mentioned reaction and/or the diffusion prevention film is ferroelectric 
equipment according to claim 27 characterized by being 5-50nm. 

[Claim 29] The above-mentioned reaction and/or the diffusion prevention film are CaF2. The film and SrF2 The 
film or BaF2 Ferroelectric equipment according to claim 27 characterized by being the film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
. [0001] 

[Field of the Invention] This invention relates to a ferroelectric capacitor, a ferroelectric nonvolatile storage, and 

ferroelectric equipment. 

[0002] 

[Description of the Prior Art] Ferroelectric nonvolatile memory (henceforth "FeRAM") is nonvolatile memory 
using polarization reversal and the remanence of the high speed of a ferroelectric thin film in which high-speed 
rewriting is possible, and is studied briskly in recent years. It roughly divides into this FeRAM and there are 
two kinds such as what a memory cell becomes from one field-effect transistor (FET) and one capacitor 
(henceforth "1 transistor 1 capacitor mold FeRAM"), and the thing (henceforth "the FET mold FeRAM") which 
a memory cell becomes from FET of it. 

[0003] An example of the conventional FET mold FeRAM is shown in drawing 6 . As shown in drawing 6 , in 
this conventional FET mold FeRAM, on the Si substrate 101, the laminating of the ferroelectric film 102 and 
the metal membrane 103 as a gate electrode is carried out one by one, and MFS (Metal-Ferroelectric- 
Semiconductor) structure is formed. Into the Si substrate 101 in the part of the both sides of a metal membrane 
103, the source field 104 and the drain field 105 are formed. Here, as an ingredient of the ferroelectric film 102, 
Pb(Zr, Ti) 03 (PZT), SrBi2 Ta 209, etc. are used (SBT). 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally ferroelectric ingredients, such as PZT and SBT, 
are unstable, since it is activity chemically, if the ferroelectric ingredient of these is directly formed on Si 
substrate, they will react with Si substrate of a substrate and a defect will generate them. For such a reason, the 
above-mentioned FET mold FeRAM was not able to acquire a good property. 

[0005] This problem is similarly produced, when a metal is formed on the case where a ferroelectric ingredient 
is formed on a metal, or a ferroelectric. That is, if a ferroelectric ingredient is formed on a metal or a metal is 
formed on a ferroelectric, it will react with a substrate and a defect will occur. This is the same even when 
metals are noble metals, such as platinum (Pt). It is as follows when the example is explained to a detail based 
on an experimental result. 

[0006] That is, this invention person found out that reacted with the SBT film of a substrate and an intermediate 
compound was generated, when Pt film was formed on the SBT film. Drawing 7 is XPS (X-ray photoelectron 
spectroscopy) of Bi4f7 from the Pt/SBT interface at this time. The measurement result of a spectrum is shown. 
The XPS spectrum shown in this drawing 7 shows the energy distribution curve of the photoelectron from Bi 
atom which exists in a Pt/SBT interface. In drawing 7 , although the Maine peak shows normal SBT, the peak 
near 157.2eV shows the Bi2 Pt alloy generated by the reaction in the room temperature of the SBT film and Pt 
film. 

[0007] Therefore, the purpose of this invention is to offer the ferroelectric capacitor, the ferroelectric 
nonvolatile storage, and ferroelectric equipment which can prevent the reaction and/or diffusion between the 
ferroelectric film, and a silicon base, a metal membrane and an electrode, when carrying out the laminating of a 
metal membrane or the electrode on the case where the laminating of the ferroelectric film is carried out on a 
silicon base, a metal membrane, or an electrode, or the ferroelectric film. 
[0008] 

[Means for Solving the Problem] this invention person contacts neither the ferroelectric film, a silicon base and 
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a metal membrane nor an electrode directly, as a result of inquiring wholeheartedly that the above-mentioned 
technical problem which a Prior art has should be solved. By making the film which consists of a fluoride of a 
rare earth metal element, and a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen 
from the group which consists of calcium, strontium, and barium especially intervene among them It found out 
that the reaction and diffusion between the ferroelectric film, and a silicon base, a metal membrane and an 
electrode could be prevented. 

[0009] Extent of the stability of the film which consists of a fluoride of such an alkaline-earth-metal element 
can be estimated by evaluating Gibbs's (Gibbs) free-energy G in a typical reaction. For example, when a 
calcium fluoride (CaF2) is considered as a fluoride of this alkaline-earth-metal element, it is this CaF2. 
CaF2+0->CaO+F2 Change of GibbsTree energy G in this oxidation reaction can estimate extent which oxidizes 
by the reaction. 

[0010] It is deltaGT about change of Gibbs'free energy in now and absolute temperature T. It is deltaGT if it 
writes. Temperature dependence is [0011]. 
[Equation 1] 

^ AC 

298 298 

[0012] It comes out and approximates. However, deltaH298 Change of the enthalpy in 25 degrees C, and 
deltaS298 Change of the entropy in 25 degrees C, and deltaCp It is specific heat at constant pressure. 
[0013] (1) A formula is [0014] when the physical quantity is replaced with experimental data. 
[Equation 2] 

AG^=594,4Xi0^+24.955Xi0 -^T^^l4i.Z6T^'i.9X10^T'^ -2A39TlnT 

[0015] ** - it can rewrite like. (2) When a formula is graph-ized, it comes to be shown in drawing 1 . Drawing 
1 is change deltaGT of Gibbs'free energy. It is shown that it is always fully larger than 0. Since it is deltaGT =- 
kTlnK Oiowever, k a Boltzmann's constant and K equilibrium constant), it is CaF2. It turns out that oxidation 
does not advance clearly. 

[0016] This invention is thought out based on the above-mentioned examination by this invention person. 
[0017] In order to attain the above-mentioned purpose, namely, invention of the 1st of this invention In the 
ferroelectric capacitor of the structure which sandwiched the ferroelectric film between the semi-conductor base 
and the electrode Between a semi-conductor base and the ferroelectric film or to either [ at least ] between the 
ferroelectric film and an electrode It is characterized by preparing the reaction and/or diffusion prevention film 
which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group 
which consists of calcium, strontium, and barium. 

[0018] In the ferroelectric capacitor of structure with which invention of the 2nd of this invention sandwiched 
the ferroelectric film between the 1st electrode and the 2nd electrode Between the 1st electrode and the 
ferroelectric film or to either [ at least ] between the ferroelectric film and the 2nd electrode It is characterized 
by preparing the reaction and/or diffusion prevention film which consist of a fluoride of at least one or more 
kinds of alkaline-earth-metal elements chosen from the group which consists of calcium, strontium, and barium. 

[0019] Invention of the 3rd of this invention The semi-conductor base of the 1st conductivity type, and the 
ferroelectric film on a semi-conductor base. In the ferroelectric nonvolatile storage which has the source field 
and drain field of the 2nd conductivity type which were prepared into the semi-conductor base in the part of the 
both sides of the gate electrode on the ferroelectric film, and a gate electrode Between a semi-conductor base 
and the ferroelectric film or to either [ at least ] between the ferroelectric film and a gate electrode It is 
characterized by preparing the reaction and/or diffusion prevention film which consist of a fluoride of at least 
one or more kinds of alkaline-earth-metal elements chosen from the group which consists of calcium, strontium, 
and barium. 

[0020] Invention of the 4th of this invention The MIS mold field-effect transistor for a drive. It has the memory 
cell which consists of a ferroelectric capacitor of the structure which sandwiched the ferroelectric film between 
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the 1st electrode and the 2nd electrode. The gate electrode of an MIS mold field-effect transistor is connected 
with a word line. The source field of an MIS mold field-effect transistor is connected with a bit line. In the 
ferroelectric nonvolatile storage with which the drain field of an MIS mold field-effect transistor is connected 
with the 1st electrode of a capacitor, and the 2nd electrode of a capacitor is set as the predetermined reference 
potential Between the 1st electrode of a capacitor, and the ferroelectric film, or to either [ at least ] between the 
ferroelectric film and the 2nd electrode It is characterized by preparing the reaction and/or diffusion prevention 
film which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the 
group which consists of calcium, strontium, and barium. 

[0021] Invention of the 5th of this invention is characterized by preparing the reaction and/or diffusion 
prevention film which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen 
from the group which consists of calcium , strontium , and barium between a silicon base and the ferroelectric 
film in the ferroelectric equipment which has a silicon base and the ferroelectric film on a silicon base . 
[0022] In the ferroelectric equipment with which invention of the 6th of this invention has a silicon base, the 
ferroelectric film on a silicon base, and a metal membrane on the ferroelectric film Between a silicon base and 
the ferroelectric film or to either [ at least ] between the ferroelectric film and a metal membrane It is 
characterized by preparing the reaction and/or diffusion prevention film which consist of a fluoride of at least 
one or more kinds of alkaline-earth-metal elements chosen from the group which consists of calcium, strontium, 
and barium. 

[0023] Invention of the 7th of this invention is characterized by preparing the reaction and/or diffusion 
prevention film which consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen 
from the group which consists of calcium, strontium, and barium between a metal membrane and the 
ferroelectric film in the ferroelectric equipment which has a metal membrane and the ferroelectric film on a 
metal membrane. 

[0024] The ferroelectric equipment by invention of the 8th of this invention is characterized by preparing the 
reaction and/or diffusion prevention film which consist of a fluoride of at least one or more kinds of alkaline- 
earth-metal elements chosen from the group which consists of calcium, strontium, and barium between the 
ferroelectric film and a metal membrane in the ferroelectric equipment which has the ferroelectric film and a 
metal membrane on the ferroelectric film. 

[0025] The ferroelectric equipment by invention of the 9th of this invention In the ferroelectric equipment 
which has the 1st metal membrane, the ferroelectric film on the 1st metal membrane, and the 2nd metal 
membrane on the ferroelectric film Between the 1st metal membrane and the ferroelectric film or to either [ at 
least ] between the ferroelectric film and the 2nd metal membrane It is characterized by preparing the reaction 
and/or diffusion prevention film which consist of a fluoride of at least one or more kinds of alkaline-earth-metal 
elements chosen from the group which consists of calcium, strontium, and barium. 
[0026] In this invention, if there is generally 5nm or more of thickness of a reaction and/or the diffusion 
prevention film, it can prevent the reaction and/or diffusion between the ferroelectric film, a silicon base, or a 
metal membrane. On the other hand, if thickness of this reaction and/or the diffusion prevention film is made 
large beyond the need too much, the fall of the capacity value of a capacitor etc. is caused and it is not desirable. 
Typically, the thickness of this reaction and/or the diffusion prevention film is chosen as 5-50nm, for example, 
is chosen as 5-lOnm from such a viewpoint. Typically as this reaction and/or diffusion prevention film, it is 
CaF2. The film and SrF2 The film or BaF2 Although the film is used CaF2 What permuted a part of 
membranous calcium by Sr, Ba, or Sr and Ba, SrF2 The thing and BaF2 which permuted a part of membranous 
Sr by calcium, Ba, or calcium and Ba What permuted a part of membranous Ba by calcium, Sr, or calcium and 
Sr may be used, furthermore ~ membrane formation of this reaction and/or the diffusion prevention film — 
molecular beam epitaxy (MBE) — law and organic metal chemical vapor deposition (MOCVD) ~ law, the 
sputtering method, etc. can be used. 

[0027] Here, it is CaF2. Si is CaF2 on Si substrate since lattice matching is carried out nearly completely. It is 
known that epitaxial growth of the film can be carried out (for example, Mat.Res.Soc.Symp.Proc. Vol.37, 
pp.l43-149(1985)). 

[0028] although various kinds of things can be used as ferroelectric film in this invention ~ concrete — SBT, 
PZT, BaTa03, and KTa03 etc. — the film can be used. Moreover, Pt film etc. can be used as the electrode or 
metal membrane of a capacitor. 
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[0029] In this invention constituted as mentioned above The reaction and/or diffusion prevention fihn which 
consist of a fluoride of at least one or more kinds of alkaline-earth-metal elements chosen from the group which 
consists of calcium, strontium, and barium Since it is chemical very stable, By preparing this reaction and/or the 
diffusion prevention film between the ferroelectric film, and a silicon base, a metal membrane and an electrode, 
the reaction and/or diffusion between the ferroelectric film, and a silicon base, a metal membrane and an 
electrode can be prevented. 
[0030] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about the operation gestalt of this 
invention. 

[0031] Drawing 2 shows the FET mold FeRAM by the 1st operation gestalt of this invention. As shown in 
drawing 2 , it sets in this FET mold FeRAM, and it is CaF2 as a reaction and/or diffusion prevention film, for 
example on the Si substrate 1 of p mold. CaF2 as the SBT film 3, reaction, and/or diffusion prevention film as 
the film 2 and ferroelectric film The laminating of the film 4 and the Pt film 5 as a metal membrane is carried 
out one by one. The thickness of these film is CaF2 when the example is given, although selected if needed. 
Film 2 and 4 is [ 200nm and the Pt film 5 of lOnm and the SBT film 3 ] 200nm. In the Si substrate 1 in the part 
of the both sides of the Pt film 5, it is n+. The source field 6 and the drain field 7 of a mold are prepared. 
[0032] Here, the Si substrate 1 has field (100) bearing, and is CaF2. Film 2 and 4 has field bearing similarly 
(100), and the SBT film 3 has field (001) bearing. In this case, CaF2 Since the grid mismatching with Si is very 
small within 0.61% and the lattice constant of the c-th page of SBT and the lattice constant of Si are mostly in 
agreement, they are the Si substrate 1 and CaF2. The film 2, the SBT film 3, and CaF2 The film 4 has epitaxial 
relation mutually. Or the Si substrate 1 has field (1 1 1) bearing, and is CaF2. The film 2 has field bearing 
similarly (111), and the SBT film 3 has random bearing. Also in this case, it is CaF2. Since it is very small, the 
grid mismatching with Si is the Si substrate 1 and CaF2. It has relation with the film 2 epitaxial to mutual. 
[0033] As mentioned above, according to this 1st operation gestalt, it sets in the FET mold FeRAM of MFS 
structure, and is CaF2, respectively between the Si substrate 1 and the SBT film 3 and between the SBT film 3 
and the Pt film 5. The film 2 and CaF2 By forming the film 4, the reaction and/or diffusion between the SBT 
film 3, the Si substrate 1, and the Pt film 5 can be prevented effectively. Moreover, the Si substrate 1 and CaF2 
The film 2, the SBT film 3, and CaF2 When the film 4 has epitaxial relation mutually, they are these CaF(s)2. 
The film 2, the SBT film 3, and CaF2 The crystallinity of the film 4 can be made good or they are the Si 
substrate 1 and CaF2. When the film 2 has epitaxial relation mutually, it is this CaF2. The crystallinity of the 
film 2 can be made good. By this, a property is good and can realize the reliable FET mold FeRAM. 
[0034] Drawing 3 shows the 1 transistor 1 capacitor mold FeRAM of the planar mold by the 2nd operation 
gestalt of this invention. 

[0035] As shown in drawing 3 , in this planar type of 1 transistor 1 capacitor mold FeRAM, p wells 12 are 
formed into the n mold Si substrate 1 1. In the front face of p wells 12, it is Si02. The field insulator layer 13 
which consists of film is formed alternatively, and separation between components is performed by this. In the 
front face of p wells 12 in the part surrounded by the field insulator layer 13, it is Si02. The gate dielectric film 
14 which consists of film is formed. On gate dielectric film 14, the gate electrode 15 which consists of 
polycrystal Si film with which the impurity was doped is formed. In p wells 12 in the part of the both sides of 
the gate electrode 15, it is n+. The source field 16 and the drain field 17 of a mold are prepared. N channel 
MISFET is formed of the gate electrode 15, the source field 16, and the drain field 17. A sign 18 is Si02. The 
interlayer insulation film which consists of film is shown, the interlayer insulation film 18 top in the upper part 
of the field insulator layer 13 - CaF2 as the SBT film 21, reaction, and/or diffusion prevention film as CaF2 
film 20 as the Pt film 19, reaction, and/or diffusion prevention film as a lower electrode, and ferroelectric film 
The laminating of the film 22 and the Ft film 23 as an up electrode is carried out one by one, and the capacitor 
is formed. These n channel MISFET(s) and capacitors are Si02. It is covered with the interlayer insulation film 
24 which consists of film. The contact hole 25 is established in the gate dielectric film 14 in a part, the upper 
interlayer insulation film 18, and upper interlayer insulation film 24 of the drain field 17 of n channel MISFET. 
On the drain field 17 in the part of this contact hole 25, the plug 26 which consists of polycrystal Si with which 
the impurity was doped, or a tungsten (W) is formed. This plug 26 is connected with the Pt film 23 by the metal 
wiring 28 through the contact hole 27 established in the interlayer insulation film 24 in the part of the Pt film 23 
top. A contact hole 29 is established in the interlayer insulation film 24 in the part of the end section top of the 
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Pt film 19, and the metal wiring 30 is connected with the Pt film 19 through this contact hole 29. 

[0036] The Pt film [ in / here / the capacitor section ] 19, and CaF2 The film 20, the SBT film 21, and CaF2 The 

thickness of the film 22 and the Pt film 23 is the same as that of the 1st operation gestalt. 

[0037] According to this 2nd operation gestalt, it sets in the 1 transistor 1 capacitor mold FeRAM of a planar 

mold, and is CaF2, respectively between the SBT film 21 of a capacitor, and the Pt film 19, and between the 

SBT film 21 and the Pt film 23. The film 20 and CaF2 By fomiing the film 22, the reaction and/or diffusion 

between the SBT film 21, the Pt film 19, and the Pt film 23 can be prevented effectively. By this, a property is 

good and can realize the 1 transistor 1 capacitor mold FeRAM of a reliable planar mold. 

[0038] Drawing 4 shows the 1 transistor 1 capacitor mold FeRAM of the stack mold by the 3rd operation gestalt 
of this invention. In drawing 4 , the sign same into a corresponding part identically to drawing 3 is attached. 
[0039] As shown in drawing 4 , it sets in this stack type of 1 transistor 1 capacitor mold FeRAM. While the 
field insulator layer 13 is alternatively formed in the front face of p wells 12 prepared into the n mold Si 
substrate 1 1 like the 1 transistor 1 capacitor mold FeRAM of the planar mold shown in drawing 3 and 
separation between components is performed N channel MISFET which becomes p wells 12 in the part 
surrounded by this field insulator layer 13 from gate dielectric film 14, the gate electrode 15, the source field 16, 
and the drain field 17 is formed. A sign 24 is Si02. The interlayer insulation film which consists of film is 
shown. The contact hole 25 is established in the upper gate dielectric film 14 and the upper interlayer insulation 
film 24 in a part of the drain field 17 of n channel MISFET. On the plug 26 embedded in the contact hole 25, it 
is CaF2 as the Pt film 19, reaction, and/or diffusion prevention film as a lower electrode. CaF2 as the SBT film 
21, reaction, and/or diffusion prevention film as the film 21 and ferroelectric film The laminating of the film 22 
and the Pt film 23 as an up electrode is carried out one by one, and the capacitor is formed. 
[0040] The Pt film [ in / here / the capacitor section ] 19, and CaF2 The film 20, the SBT film 21, and CaF2 The 
thickness of the film 22 and the Pt film 23 is the same as that of the 1st operation gestalt. 
[0041] According to this 3rd operation gestalt, it sets in the 1 transistor 1 capacitor mold FeRAM of a stack 
mold, and is CaF2, respectively between the SBT film 21 of a capacitor, and the Pt film 19, and between the 
SBT film 21 and the Pt film 23. The film 20 and CaF2 By forming the film 22, the reaction and/or diffusion 
between the SBT film 21, the Pt film 19, and the Pt film 23 can be prevented effectively. By this, a property is 
good and can realize the 1 transistor 1 capacitor mold FeRAM of a reliable thing stack mold. 
[0042] The equal circuit of the memory cell of the 1 transistor 1 capacitor mold FeRAM is shown in drawing 5 . 
In drawing 5 , the word line with which WL was connected with the gate electrode of MISFET, and BL show 
the bit line connected with the source field of MISFET. One electrode of a capacitor is connected with the drain 
field of MISFET, and the electrode of another side of a capacitor is set as the predetermined reference potential. 

[0043] As mentioned above, although the operation gestalt of this invention was explained concretely, this 
invention is not limited to an above-mentioned operation gestalt, and various kinds of deformation based on the 
technical thought of this invention is possible for it. 

[0044] For example, the numeric value mentioned in the above-mentioned 1st, 2nd, and 3rd operation gestalten, 
an ingredient, structure, etc. are [0045] which may use a numeric value which does not pass for an example to 
the last, but is different from this if needed, an ingredient, structure, etc. 

[Effect of the Invention] As explained above, according to this invention, a reaction with the ferroelectric film, a 
silicon base and a metal membrane, or an electrode and/or diffusion can be prevented by preparing the reaction 
and/or diffusion prevention film which consist of a fluoride of at least one or more kinds of alkaline-earth-metal 
elements chosen from the group which consists of calcium, strontium, and barium between the ferroelectric 
film, and a silicon base, a metal membrane and an electrode. 
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